DETERMINATION OF THE ISOTOPE SHIFT OF
Ces resultats joints ti ceux concernant d'autres isotopes de Cs, montrent que f'effet de volume nuclhire est presque nul.
Abstract. -The isotope shifts of 131Cs and 132Cs with respect to I33Cs were determined by a new scanning technique to be v"(l3lCs) -F(133Cs) = -0.95 (1.10) mK 3("2Cs) -T(133Cs) = -1-1.32(0.60) mK .
In accordance with results from other Cs isotopes they show the nuclear volume effect to be almost zero.
Recently LC and DR experiments in the two first excited 2P312 states of the radioactive nuclei 131~s(z,12 = 10 d) and 132Cs (7112 = 6 d) could be performed in order to determine the nuclear quadrupole moments [I] . The LC experiments in the 6 2P,12 state offered the chance to determine the isotope shift of these nuclei, since the resonance line (I(Cs) = 8 521.10 A) almost coincides with the Argon line Therefore the level crossing intensities could be scanned by a Zeeman component of this argon line (Fig. 1) . Similar methods which use the scanning of a highly resolved hfs signal for the determination of the isotope shift have been applied to Hg [2] and Cs [3] isotopes. In these cases a double resonance or an atomic beam [pumping signal resp. have been scanned. One of the advantages of such methods is the high isotopic resolution in an isotopic mixture independent of the magnitude of the isotope shift itself.
The experiment was performed as follows : For the production of the radioactive isotopes and the preparation of the resonance vessels the same technique was used as described in the foregoing paper [I] . The vessels were filled with either 100 ng of almost isotopically pure 13'Cs, which was produced in a pile by the reaction 130Ba(ny) 131Ba -13'Cs, or with 10 ng of a 8 + mixture of Cs isotopes which contained 30 % each of l3'Cs and 132Cs among others. The latter sample was produced from a Xe target by deuteron irradiation. The lightsource consisted of a glass bulb, 1 cm in diameter, filled with 1 mm Hg of Ar. The discharge was driven by the microwave field of a cavity, excited by a magnetron at 2.4 GHz and a power level of about 100 W. The light source was placed into the air gap of a magnet, the field of which was calibrated by proton resonance. The precise analysis of the scanning signal asked for a permanent control of the light intensity. The light source turned out to be rather insensitive to the magnetic field ; the intensity varied about 5 % over the range from 4-12 kG (Fig. 2) . The difference between the center of gravity of the Ar line and the Cs line is quoted to be in the spectral tables [4] . The Cs can be excited, therefore, by the two a+ components of the Ar line which correspond to g factors g, = 0.8 19 and g, = 1.102 [4] of the upper (4p) and the lower (4 s) state resp. The latter one, predominantly used for scanning, meets the (F = 4) hfs component of the 133Cs groundstate at = 5.8 kG, the (F = 3) component at = 1 1.5 kG.
Similar values hold for the other Cs isotopes.
The scanning signals were taken point by point by recording the derivative of the LC signal at each fixed scanning field (Fig. 3) . The (Am = 2) crossings suit especially the purpose of scanning. Because they are excited only from groundstate sublevels with 134, 135, 1 3 7 c s in order to prove, how accurately the already known shifts (column 7) of these isotopic lines are reproduced by this technique. For a determination of the isotope shift from the scanning signals the shift of the excitation energy from the centers of gravity had to be calculated by diagonalizing the hfs matrices of the upper and lower state at the point of the LC field. For reasons of accuracy, moreover, the g factor of the argon line as well as its relative position with respect to the 133Cs line were redetermined by introducing these quantities together with the isotope shifts as free parameters in a least square fit of all data of is disturbed by the fact that the scanning result of the crossing, excited from the upper F = 3 level, deviates unusually much from the others. Only one crossing of 132Cs was scanned within the lifetime of the isotope. Therefore the typical error of 0.6 mK is overtaken. All data are preliminary. The fit is insensitive to quadratic Zeeman effect. This stems from the fact, that all scanning signals fall into two narrow intervals around 5 000 and 12 000 gauss within which a curvature is not discernible.
From standard formulas [5] the normal nuclear volume effect for Cs is calculated to be 7.5 mK per additional nucleon. The mass effect is expected to be 0.34 mK per nucleon ; but following a calculation of Bauche [6] it is completely cancelled by the coupling effect. The experimental results show, that the volume effect is almost zero. These small values fit into the known series of Cs isotope shifts which reach from lZ7Cs to I3?Cs, [7] , [El. They do not exceed 2.0 mK per nucleon. This can be interpreted as an increase of the surface difuseness and (or) deformation of the lighter nuclei. This behaviour is expected, when the closed neutron shell of 13'Cs (N = 82) is stripped.
